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FIELD: manufacture of pipes. SUBSTANCE: profile is made tn form of symmetric combination of three 
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portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity la formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nro^MnwiAH tpyba < 

(57) Abstract 

McnojTbooeaHHe: b Tpy6ocTpocHKH. CynjKOCTb K3o6pcreHH«: npo^mib BboianHeH b suae csatuerrpwmoA 
Kowf6nuax^oi H3 Tpex KanneBMpHbtx noncc-rea, o6pa30BaKHbix H3 Tpy6i«ofl tjaroroBKi*, abc M3 soropux 
coapnxacajoTCH ucmjjy co6ofi Kapymm^voi noeepxRocimoi ymnpcHHUx Macrefi c {upaaipoBanKCM uzmpy 
hkmh TppcTbCM rwiocrw, npii yrow BHYTpeHHuc noBepxHOCTH A»yx k annea^flHbix nonoc-rcH o6pa30B*mj 
BHyTpeniieA noBepxHOcruo Tpytmott 3aroroBKH. sot uapyrame nosepxHocm o6pa30BaHu uapyxHofl 
noecpxHocTOo Tpy6eofl BaroroexH, a Bayrpesuwi noaepXHOCTb cpe^HcA nanocrH o6pa3oeaHa Hapyxnofi 
nooepxHocTtJo Tpy6Hott aaroTOBKM, HapyTKiian noDepxnocrrb OToft nonocni o6pa3oeaHa BHyTpeHHcft 

DOBepXHOCTbJO Tpy6HOM 3ar0T0BKH. 1 H/I. 
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Description (OnHcanae ■3o6pcrcHBJi): 

Hooopcrtwte othochtch k o6pa6or-Ke idCTtJinoQ AaanomcM k uomcr 6bm> ncnomooBam npa 
waroToancHHH Tpy6 c {ttcofofbou npo^ancM, npttuwntubix b xatieeree 3aroroBOx nnacTbipefl. 
ncncjibsycMbuc fyia BoccraKoaneKHH repucmiuHOcnt boahhux, Hctyrmmx x raooBux ckbxxmh. 

M3BccTHa MKoronyHeoan npoflonbua-ro^pupoBaHHaH Tpy6au nprawra* 3a npOTOTHn. DbCiomiCHHaH W3 
xpyrvioft Tpy6H0ft oaroroBKM ny-ren n,e4opMwpooaHMH (pacTwaeHioi) ce nonepevHono cc^chmh. Pcryjuipyn 
Bt/nraoiy BAaajDtBaram porocxoB d oaroroBRy m hx kojotoctoo, mojkho Ha oflHott onpaaxe usroTaamffiaTb 
TpyCw c paanxponrfu npoQvuieu. hto oco6chmo bxhlho a™ Tpy6. ncnojiboyeMWx o xa*iccTBc ruiacrapeft A™ 1 
pCMOfrra o6canHbtx TpyC. 

HcwocrraTKOn tokoh Tpy6w hbjlrctch 6onwiian crerain* A«$opMaUKH b uecrax vorwSa, uto yMcmjnacx 
BCOMOJKHOCrb pacnmpcHKH luiacrwp* b kojiohjk h ywvmvKDacT crparMBaxxujtt HanpnxeHHH h, Rpoue 
Toro. 6anbmoe KomnecTBO xoHueHTpaTopoB HanpHJBCHKH b uecrax norn6a Tpy6w. 

Tcxhkhcck&h oaflaMa. pemacwan K3o6pcrcHHCkt, saxnxwaeTCH b yMCHbincmfH eenKHKHbi ocraiWHOH 
Aofepwai^ai 3a cmct chsukcxoih xpfimohw npo^imn a b cjddkchmh npqganbBbOC Ac$opManKft Tpy6w. 

nocraBncHHaA aaflaua pemacrcn 3a coeT roro, «rro b npo^anbuofl Tpy6e. npcHwymecTBCHBO csapHOft, 
BbcnonHCHHoft c ^oohhuu oesenMeM npo^H/ut. cornacHo ioo6p«TCHjno. npo^BUb BMnairacH a bra* 
crooicrp^ffiofl Kou^HHamat H3 Tpcx xaim««nnn>«x nonocrefl. o6pa30BaKHboc K3 TpytfaoH aanrroBKH. ABe so 
KOTOpwx conpRKacawTCH Me«fly oo6ofi BapymHwwsi nooepxHocTnun ytnHpCHHboc MacTca c ^opwapoBaHHCM 
ueJKAy noof Tperbeft nonocTW, np« aroM BHyrpcHHue nooepxHocrH RBtyx. *annefiHAWwx nonocrefl 
o(5pa3oBaHbi BHyTpcHH€fl noBcpxHocrbio Tpy^Hofl 3aroroaKH» we HapyxHbie noDepxsocTsi oopaaoBanbi 
HapymHoft noBepxHocrao fpy6Hoft aaroroBXH. a BKyTpcHHHH noBcpxHocTb nonocrw o6pa2»MHa nopymHoH 
noBcpxHocrbio Tpy6aoM tjaroTOBKH, HapymHan noBcpxHOcn, stoh nonocni o6p&30oana BuyrpciaicM 
noBepxsiocruo Tpy6Hofl 3ar\yroBK_n. 

B npcwiaracMoft npo^MnhHOft Tpytie (xvibmaH wacTt> noBcpxHocra Tpytfw HBrwercn uacTtao onucaHBoft 
oRpyxBOCTM, «rro sHauKWibHO yueHwnaer Komraocreo ROHneHTpaTOB uanpaxcHBH no ncpKMcrpy Tpy6u h 
ydinxH paoAaHK npo^wur k noai>nnaeT npot*Ho<rrt> ccuckhh rrpn panflane Tpy6 b npouoooc kx HcnoTnaaoBaaHH 
b KaMocroe nnacTMpcft hjot BOOcraHoaneHitfl rcpMenraHocTH npw dcmohtc oocaAHbtx xojiohh. Kpouc roro, 
CKMsaioTcn oeraTCWHwe HanpfUKdom m b caapHou rase nocne pa3Aatm Tpy6w a cKBaxKBC. Tax Rax 
csapHofi mo a BaxonirrcH b oohc wanoft A«l>opMauHM. a ocranbna* waerb nrpirweTpa (c4«puHpOBaHHMC 
xanncBHHBbic hojiocth) hmcct nnaosbtc nepexo^w c uanou xpBOisuou. 

nepawtTp HapyaunXl noeepxHOcm npofHnfcHott TpytSw hcckojiuko oanune BHyTpcBBero oepnueTpa o6canHofl 
Tpy<5bi jsfui coo^aHMH naTHra, a KapyjKHMft on»caHHbift xnaxterp ueHbme BHyrpcHHcrx) flpaucrpa o6canjaofl 
Tpy^bi n/w o6ocno«cHHH coo6onHoro cnyesa b cfiBajKHiry. 

VkaiaJibooBaHHe npo^wibHbix Tpy6 b xaMocroc roiacTwpcM. ycraHaajnraaewwx o uwrrax noapcmAcmin 
{TpcnoiKbi. MecTHan cxBoonaH Koppoosw, M cp$opHpoBanHue oTBcpcnw, ranoc h np.) o6canHbtx kohohh, 
itwiecT p*m npctDoynvcTB no cpaBHcmco c TpanKqwoaHbom u<rro^aun: HsroTOBJiOTC npo^Hjauiott TpytSbi ro 
ceapHofl aaixrroaxH noasojiHCT 3HaM>n>tJibBo aoiawrt. pacxoAbi Ha cc npoioBQflCTBo; Tax xax 
iHamrrcnfaHafl HacTb ncpKMcrpa Tpy6bi HBOHcrca ixctmo omscamiofi oxpyxHocrs, yro yMCHunaeT 
KonwtiecTBo KOHueHrpaToa, yBcrowMBarr nnotnaAb conpuxocHOBCHKH npn paafla^e uexny Bbmpaanamoft 
rpy6oft n xonoHMOfl u yBcmroMBaer HanpHXCHHH crpaniBaHJMH; BO3i*omH0CTb npHMCHCHHH npo^nnhKbUc 
Tpy6. c4«pMHpooanHMX b 6yHTW. no3BonHeT coxpaTHTb Bpeufl pcuotrra, yuannom paexoft MaTcpHojioo h 
saTpara npH peMOHre noBpeMA*"™^ yiacrxoa nnacrwpwMH KOHwmfl AHKHbi, npoa3Bonim> pcwoHT b 
cxBajKKHax Ha onawrcnbiibix rnyomiax, noswcwTb HaAcxmocT*, a AOJiroBe«iKOCTt> orpeMOHTHpoBainioro 

npn ^opMKpoBaHXB 6yHxa ho npen/iaracMoA npo<>HnbHoft xpy6w aHanawTcnbHo caraaxrrcH npoAanbittrfc 
AC+opMai^fH h cxpyioraaHHe Tpyiw. Tax xax yxnanxa bmtrob npoAonbHott Tpyt5w npOH38onMTCH Ha ab« 
onoptrf ymKpcKHbCX uacTCM xanneBHAHkix nonoercft. 

KpoMc Toro, npcAnarae**bifl npo^w/ib hmcct AOCTarowyx) jKocrrxocrto. n npn (JiopMHpoBaHHH 6yirra hc 
nposicxoAWT cwmwi ccmchha. a npn pa3MOXKC hc Tpc6ycroi AononHMTOlbBMC on^auKB h o6opyAOBaHHH 
Ann npaBRH rpy6bi oTCxpyMHBaHHn. 

np^iaraeMaw rpyt5a npw uaxcKVia/ibHon xounaxTHocTM ocmchhh hmcct HaafSonbixxHe panHycw xpMEM3HW 

4>0pMbt CeUCHMH 4>aCOHHOPO npaJlUJIH. A MCM MCIfbUJC XpHBIOHa 4>0pMbl CCUCKHH npO^HIlH. T€M MCHbOIC 

HopacxoAoeaH pecype nnacTMMHocni npw ^opuoBxe npo4»wiH b craHC h np« paaaaMc cro o CRoaTKHBc, tcm 

UCHbOK BCJTMMHHa OCTaTOVDIL4X liajTpnjRCHKW. 

Ha ««pr*jice w3o6pajwemm npo<>HJThHan Tpy6a nonepeMHoe ccmchmc. pac 1 h 2 - KanncowAHbie no/iocm. 3 
ceapHofi ujob. 
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«^J^" " tKncnuv " rr 0060(1 cHUweipavHj*, crrKocm^bHO BqmocanbHDft oc* Kou&waxDno Ha 
npoAtuw. m urm*..^* k-jiwiu^odioui no puHbte ctodokh ot BeprraianbHoit ocm chmmctphh 

tfp***. vr<* M caap„oA ,000 3 6™ pacnono.™ W on b ecjmnca^oft ocm coJ^hh nJCT^ 

TpS^^T? r^J^TT, D0OepXR0CTH no "«™* ' rfp^OBanu anyrpawdi Hoopoe™ 
a KwvKHaH no^o^l no «P»»cTb nonoc™ 2 o6paaoBa«a HapymHo* noecpxHocrbio TpyCoA aaror™™ 



npo^anmjno rpyCy, nanpm^p. *a nonocoBoft aaroroeK. nony^axrr cntpy^^ ofipaaow. 

<»* «o no^JT^ n^nr^^i^^^^"' 1 ^ H«}*>P"HpyiOT 

^usJ^^L^^J^™™ nnoTBocre. naMonui, ana™™™ cm*™ npoflon^Lc 
npo$nnfcHy» Tpy6y nonynaiOT cneAywnmu ©6pa3ow. 

«««^^^^ npo^Hn^ b npo*,™^ c 

n0OW " t *™ 6poBK " "P" hcoOxohbmoctb Tpy6a nocrynaer Ha ycxaHOBBy aavKma. 

HaP^oTaa^r^ ^o^poeaHHoro yMaenca np„ Boancftcrm™ «k Bny^erx,. ra, „ 
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Claims [Oopuyna B3o6pereanH|: 

Iipo>icab««LR Tpy5a, rrpcKMytpocrrocraio csapHan. BbmonHeHHan c <$iacoHHbai cchchhcm npo$tuifl. 
oTsnraajoniancsi tcu, tiro npajucnb BunonHCH b as^e ctcuuerpinHoft KowrtSHHaijHH B3 Tpex Kannta^imx 
nonocreft. o6pa3ooaionjx ra Tpy&ioA aaivrom m , floe H3 Koropbtx oonpxotacaiOTCfl ucmpy co6ofi 
HapyjfurwwH noocpXHocmwn ymsspaaoAx i&creft c $opusfpoBaH»eu uoc^y kxcuh TpcrbcA nanocrw. npw 
3T0M BHyrpcHHMC noocpxHOCTH Aeyx KanncBHHHMX nonoCTCu o6pa30B«Kfc* BHyrpcHHcii nooepxHocrwo 
Tpy6Hofl 3aroroincK. ux Hapyw-Kwe noeepxHOCTH o6pa30uam.j HapymHoA noBepxHOCTtJO Tpy6nofl saroTOBXM, 
a BHyrpcHHJW noecpXHOCTb cpc^iicA uanocTM o6pa30BaHa HapyxHoft nooepxHocrbio Tpy(5Hofl saroroBKU. 

Hflpy MHA>1 nOBCpXHOCTb nOJIOCTW <>6pa30BaHa HHyTpCHHeft nOBCpXMOCTbJO TpyfiHOft 3aP0T0BKM. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions ofthe guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces ofthe broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces ofthe 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface ofthe pipe blank. The internal surface of the 
chamber 2 is formed by the external surface ofthe pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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